
Project Introduction

Essentially all common methods of accurately manipulating macroscopic
objects in space require direct physical contact, whether through linkages,
wires or simple grapplers. The contact between an actuator and an object not
specifically designed to accept the actuation can be dangerous: a grappler
may apply excessive force and damage the object, or unanticipated movement
of the target may result in a catastrophic collision. Current technology does
not allow for actuation with multiple degrees of freedom without direct
physical contact or receptors on both objects and closed loop control. Time-
varying magnetic flux through a conductor can induce a current opposing the
change in the magnetic flux, also known as an "eddy current." The resulting
force from the interaction between the eddy current and the changing
magnetic field acts not only radially but also in three spatial directions.
Additionally, eddy currents can be formed in any conductor, making them very
useful in a space environment, where virtually all man-made objects, and a
number of natural ones are composed of conductors. While eddy currents have
been modeled for use in other applications, such as vibration damping , no
previous work has attempted to model or implement them for use as an
actuator. In order to solve the problem presented by a lack of accurate,
contactless actuation, this work would use eddy currents in conductive
materials to create six degree of freedom actuation. Key Objectives The
primary objective: to develop the physical and algorithmic bases for an
actuator capable of providing six degrees of contactless actuation through the
control of eddy currents. This goal comprises several smaller key objectives:
Identify the most efficient system for generating magnetic fields with
controllable rates of change Develop a model of eddy current dynamics and
the resulting forces on a conductor in a space environment Design a control
system for the eddy current actuator Implement a prototype control system
and actuator

Anticipated Benefits

This project aims to develop the physical and algorithmic bases for an actuator
capable of providing six degrees of contactless actuation through the control of
eddy currents. Essentially all common methods of accurately manipulating
macroscopic objects in space require direct physical contact, whether through
linkages, wires or simple grapplers. The contact between an actuator and an
object not specifically designed to accept the actuation can be dangerous: a
grappler may apply excessive force and damage the object, or unanticipated
movement of the target may result in a catastrophic collision. Current
technology does not allow for actuation with multiple degrees of freedom
without direct physical contact or receptors on both objects and closed loop
control.
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Primary U.S. Work Locations and Key Partners

Organizations
Performing Work

Role Type Location

Cornell University
Supporting
Organization Academia

Ithaca,
New
York

Primary U.S. Work Locations

New York

Project Management
Program Director:

Claudia M Meyer

Program Manager:

Hung D Nguyen

Principal Investigator:

Mason A Peck

Co-Investigator:

Benjamin Z Reinhardt

Technology Maturity
(TRL)

Applied
Research Development Demo & Test

Technology Areas
Primary:

TX04 Robotic Systems
TX04.2 Mobility

TX04.2.3 Small-Body
and Microgravity
Mobility
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